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t BSTRACT 

The United States Training and Employment Service 
seneral Aptitude Test Battery (GATB), first published in 1947, has 
>een included in a continuing program of research to validate the 
;ests against success in many different occupations. The GATB 
■onsists of 12 tests which measure nine aptitudes: General Learning 
ability; Verbal Aptitude; Numerical Aptitude; Spatial Aptitude; Form 
>erception; Clerical Perception; ! Motor Coordination; Finger 
)exter ity ; and~Manual Dexterity. j The aptitude scores are standard 
scores wijtfi 100 as the average for the general working population, 
and a standard deviation of 20- Occupational norms are established 
-erms olT'irinimum qualifying scores for each of the significant 
aptitude measures which, when combined, predict job performance, 
jutting scores are set only for those aptitudes which^ aid in 
credicting the performance of the job duties of the experimental 
sample. The GATB norms described are appropriate only for jobs with 
content similar to that shown in the job description presented in 
this report. A description of the validation sample is also included. 
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J Summary 

The General Aptitude Teat Battery, B-1002A, was administered to samples of 
■workers employed as patternmaker , Metal 5-17.010 and Patternmaker, Wood 
5-17.020. The state in which the sample was obtained, the number i De lude A 
in the final experimental sample, and the type of criterion used for vali- 
dation purposes are shown below far each samplo. ' 



Sample 


State 


N 


Criterion 


I 


New Jersey 


60 


Supervisory ratings 


v • 


and New York 






II 


Minnesota 


51 


Supervisory ratings 



Data for the samples were analysed separately and in combination. On the 
basis of the statistical and qualitative evidence. Aptitudes N- Numerical 
Aptitude, S-Spatial Aptitude, and P— Form Perception were selected for 
olusion in the test norns. 

GAfB Norms for- Patternmaker, Metal 6-17.010 and Patternmaker, Wood 6-17.020 - 
B-394 ' or S-13i “ “ ““ 



Table I shows, for B-1001 and B-1002, the minimum acceptable score for eaoh 
aptitude included in the test norms for Patternmaker, Metal 5-17.010 a r d 
Patternmaker, Wood 5-17.020. 

-N. ‘ • ; . 

TABLE I 



Minimum Acceptable Soores on B-1001 and B-1002 for B-394 or S-132 







B- 


1001 


" B-1002 


Aptitude 


Tests 


Minimum Aooeptable 
Aptitude Soore 


Aptitude 


Tests 


Minimum Aooeptable' 
Aptitude Soores - 




N 


CB-l-D 


96 


N . 


Part 2 


■v 

; 90 : : 






CB-l-I 




: .. i ^ . . 


Part 6 


' p* 




3 


CB— 1— H 


105 


s 


Part 5 


100 






CB-l-F 






'■ * 


• 




: ■ .P 


CB-l-A 


80 


P 


Part 6 


80 


O 




CB-l-L 




7 ' 5 : ;: 'C; 


Part 7 
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HffeotlTenflti of Hormfl 

The data In Tablo V-C indioat* that 20 of the 56 poor worker*, or 66 percent 
of them, d id no t achieve the minimum so ores established as outting scores on 
the recommended test norms. This shows that 66 percent of the poor workers 
would not have been hired if the recommended test norms had been used In the 
seleotion prooess. Moreover, 66 of the 61 workers who made qualifying test 
sooros, or 80 peroent, were good workers. 
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TECHNICAL REPORT 



I« Problem 

Tbio study was oonduoted to determine the best combination of aptitude# and 
minimum scores to be used as norms on the General Aptitude Test Battery for 
the occupations of Patternmaker, Metal 6-17.010 and Patternmaker, Wood 
6-17.020. 

II. Sample s 

This study is based on samples of workers employed as Patternmaker, Metal 
6-17.010 and Patternmaker, Wood 6-17.020 in 17 establishments in northern 
New Jersey and New York, and in various shops in the Minneapolis and^St. 
Paul, Minnesota, area. The test norms were developed on the basis of the 
results of these combined samples. 

' ** 

Sample I - New Jersey and New York 

The General Aptitude Test Battery, B-1002A, was administered to 63 men, . 

employed as Patternmaker , Metal 6-17.010 and Patternmaker, Wood 6-17.020 in 
17 establishments in northern New Jersey and New York. These establishments 
are all members of the Metropolitan Pattern Manufacturers . Association. The 
names of the establishments ooope rating in this study, their locations, and 
the. numbers of individuals tested are shown below. ; 1 



Establishment 



Looation 



Number 

Tested 



O 

me 



Aroher & MoCartney 


Haledon, N. J. 


11 


Astor Pattern Co. 


Brooklyn, Ni Y. 


2 


Bloomfield Pattern Works 


Bloomfield, N. Jo 


9 


R. S. Casson Co. 


Paterson, N. J. 


1 


Oonnel Pattern Works , ■"/ 


New York, N. Y. 


7 


Greenpoint Pattern Works 


Brooklyn, N. Y. 


3 


James Grier & Sons 


Hawthorne, N. J. : 


3 


Johnson & Kims Co. j 


Long Island City, N. Y. 


2 


K & W Pattern Co. : j ; , 


Belleville, N. J. 


4t 


Linden Pattern & Wood 


W. Linden, N. J. i 


1 


Monroe Pattern Works 


Roselle Park, N. J. 


2 


Nelson Pattern ; Works 


E. Orange, N. J. 


4 


N. J. Pattern Works 


W, Paterson, N. J. • 


: 6 


Ros edal e Pattern Yforks 


Hioksvillo, N. Y. 


3 


tJ.- S. Pattern Corp. ‘ r r- 


W. Paterson,; N. J.->r • 


- 2 


T. J. White Jr. & Co. 5 i 


Long Island City, N. Y. 


2 


Wohlgemuth Pattern Shop 


New York, N. Y. 


2 


■ : •• : ..V/ - ; • 


; ■r.y. , Total : 


i 63 



4 






Three of the individuals tested were not inoluded in the final experimental 
sample) one because he was found to be an employer , one beoause he had not 
oompleted the required training period, and one beoause he possessed per- 
sonal oharaoteristios which prevented obtaining dependable or iter ion infor- 
mation. Therefore, the final sample consisted of 60 workers. Five of these . 
workers were olassed as Patternmaker, Metal, 18 as Patternmaker, Wood, and" 

37 as Patternmaker, Metal and Patternmaker, Wood. 

The jobs of Patternmaker, Metal and patternmaker, Wood, are skilled 
occupations. The work is non-repetitive and work assignments vary with . 
respect to equipment and techniques. In establishments concerned with both 
wood and metal patterns, the workers are generally interchangeable. More- 
over, even where experience .has been principally in working with metal 
adaptation to work in wood can usually be accomplished in a short period 
'because of the similarity in principles and processes involved. The change 
from wood to metal pattern work oan be similarly aooomplished within a rela- 
tively short period. In view of this interchangeability, conducting a 
single test development study for both occupations was considered warranted. 

Induction into each of these occupations is usually through an apprenticeship 
of 5 years or through equivalent on-the-job training. Employers 2T pre- 

fer to hire beginners who are between 18 and 26 years of age. A twelfth grade 
education is now generally required, with vocational sohool training in maohine 
shop praotioe, mechanical drawing , foundry praotioe, woodworking and roathema- 
tios preferred. In the past, applicants have been selected on the basis, of an 
intorviow. a ohook of references and scholastio achievement. The eduoational 
and ooleotion requirements have been flexible. Many of the present workers 
have loss than an eighth grade education and father and son relationship has 
boon an clement of consideration for selection. 



Scunple IX — Minno soba 

During the period Dooembor 1956 to January 1957, the GATB, B-1002A, was 
administered to 61 patternmaker apprentices and journeymen employed at 
various shops located in and about Minneapolis and St. Paul, Minnesota# 

All but one of the apprentices were tested at the sohool they were at~ 
tending. Most of the journeymen were tested in -the Minneapolis Vocational 
High Sohool or the St. Paul looal off ioe aooording to arrangements made 
with tlie union and employers involved. Fifteen of the journeymen were 
tested at their plaoe of employment. The final sample consisted of 61 men— 
16 apprentioes and 35 journeymen. 

Before becoming a journeyman, a worker must complete five years, or 10,000 
hours, of apprentioeship. To beoome an apprentice, a person must be at 
least 17 years of age and be approved by the Patternmaker* s Joint Appren- 
tioeship Committee. During the apprentioeship period, each, apprenti ce m ust 
spend a minimum of 144 hours per year in ©lasses pertaining to pattern mnk i n g* 
Ho tests are given to select apprentices. Eaoh apprentice must have a 
iritten apprentioeship agreement signed by. his future employer* 



****** 
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Although -the sample was drawn from a number of shops, all patternmaking shops 
are very similar in the tools used and work done. It is the opinion of fore- 
men that any one Patternmaker could go from one shop to another, or one area 
to another, and after a short plant orientation be able to reaoh normal pro- 
duction. - * 



Of the 36 journeymen, 11 men occasionally work with metal and one man works 
almost exclusively with metal. All the men were trained primarily to do wood 
patternmaking. The shop owners and supervisors indicate that the trend is 
toward training combination wood and metal patternmakers. Apprentices and 
journeymen were combined into one group beoause it was neoessary to take ex- 
perience into account when rating even among the journeymen. 

Table II— A shows the means, standard deviations, ranges, and Pearson product- 
moment correlations (corrected for broad categories) with the criterion for 
age, education, and experience for Sample I* Table II-B shows the means, 
standard deviations, ranges, and Pearson product-moment correlations with the 
criterion for age, education, and experience for Sample II. Table II-C shows 
tiie means, standard deviations, and ranges for age, education, and experience 
for the Combined Sample. 

TABLE II— A . 

Heans (m). Standard Deviations (<x), Ranges, and Pearson Product-Moment 
Correlations (Corrected for Broad Categories) with the Criterion ( 0 r) 

for Age, Education, and Experience 

Patternmaker, Metal 6-17.010 

Patternmaker, Wood 5-17.020 • • 

Sample’ I N 

N = 60 ; • 



t 


M 


a 


Range 


c^ 


Age (yeare) 


42.2 


11.7 i 


27-66 


-.111 


Education (years) 


10.6 


2.1 


6-16 


.28141 


Experience (years) 


20.9 


13. 6 


6-61 


-.007 



Significant at the • .06 level • : ■> ; j ' ■ 
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TABLE II-B 



Means (M) , Standard Deviations (cr) , Ranges, and Pearson Product -Moment 
Correlations with the Criterion (r) for Age, Education, and Experienoe 



tfc 

A 



Patternmaker, Wood 6-17.020 
Sample II 
N = 51 



• , ‘ c 


M 


cr 


Range 


r 


Age (years) 


32.1 


9.0 


19-63 


.267 


Education (years) 


11.6 


1.2 


8-14 


-.213 


Experienoe (months). 


116.0 


94.2 


4-360 


•410** 



a* Significant at the .01 level 

table ii-c . Y 

Means (M) , Standard Deviations (cr) , and Ranges fee Age, Education, and Experienoe 



Patternmaker, Metal 6-17.010 
Patternmaker, Wood 6-17.020 
Combined Sample 
N = 111 



‘ . • ’ • . \ 1 . 


M 


cr 


Range 


Age (years ) 
Eduoation (years) 
Experience (months) 


37.6 

11.0 

188.8 


ii. i 
1.8 
160.8 


19-66 

5-16 

4-360 



The data in Table II— A indioate that there are no significant correlations * 
between age or experienoe and the criterion for Sanple Ii the correlation 
between education and the criterion is sigpifioant at the .05 level, indi- 
cating a tendency for the better educated workers to receive higher ratings* 
The data in Table II— )|, indicate that no, significant correlations exist 
between age or education and the criterion for Sample III the correlation 



between experienoe and the criterion is significant at the .01 level* Since 
raters indicated that workers continued to improve for as long as 10 to 16 
years, it is suggested that the significant correlation between experience 
and the criterion represents a true relationship between length of 



and ability to ; perform on the j job for workers in this sample 
order to determine the relationship between aptitude scores and 
for inexperienced workers , partial correlations between 
wTtti 



criterion, 
sample 

ERIC i 



experience held constant were 



M. 



Therefore , in 
job; suedes s 
and the 

computed, for workers ! in 



C7 



* 
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Job Descriptions 




I and II) 

es i Patternmaker ,, 
Patternmaker , 



lletal 5-17.010 
Wood 5-17.020 



PATTERNMAKER , METAL 



Job Summary i Shapes rough metal pastings or metal stock into patterns by 
performing raach in e and hand finishing operations suoh as sawing, milling* 
boring, shaping7 drilling, grinding, lathe turning, filing and soldering. 



Work Performed* ' Determines work prooedure: Examines blueprints and/or 

receives verbal instruotions from supervisor; visualizes ultimate pattern 
and determines desirability of preparing pattern in one or more parts, 
taking into consideration problems of the final prooesses. 

Prepares for machining* Obtains metal pattern which is rough shaped and 
formed as a oasting; compares pattern with blueprints; marks off a full 
sized' layout of the parts of- the pattern to serve as a guide for machine 
operations, using a soriber and square; utilizes a shrinkage rule to bal- <= 
oulate neoeBsary allowanoes for* shrinkage • . , - 



Machines pattern to required dimensions* Sets up, adjusts and operates 
various metal working maohines suoh as power saw, lathe, shaper,: milling 
maohine, boring mill and drill press, in required sequenoe depending on 
design and complexity of pattern; frequently oheoks dimensions of the work 
with gages, oalipers, micrometers, and shrinkage rule, > s 

Finishes pattern* Uses maohine tools suoh as grinders and hand tools * suoh 
as files and sorapers to smooth finish completed pattern; oheoks final ..dl-! 
monsiohs with gages, miorometer s and soale to determine aoouraoy of work; . 
fills in low areas with, solder or wax; may paint pattern; may sharpen tools 
and cutters. | V“: ’ ="• . 



PATTERNMAKER, WOOD 

Job Summary * Builds wooden patterns, core boxes, and matoh plates aooording 



shown on blueprints, using appropriate woodworking maoh 



saw, sorew, sand, paint, and assemble 



into : finished 1 



to speoifioations 
and hand tools to 
patterns of preoise dimensions.: 

Work Performed* Determines work procedures* Examines blueprints and/or f 
' receive a verbal instruotions from, supervisor j. determines , speo if io. pattern 
dimensions neoes sary to form a- mold and" designs . pattern aooording to ; 

established ;■ prinoiples of foundry praotioe. ■ ' it 



ines 
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Prepares for making pattern: Selects appropriate woo'd stock from whioh pattern 

is to be constructed; marks off on stock a full size layout of parts of the pat- 
xem, using marking and measuring devices such as soriber, square, and shrinkaKO 
rule; saws stock to required lengths and shapes, using proper wood— working ma- 
chine and hand tools suoh as saws, * planes, chisels, gages, drills, and routers; 
checks dimensions of work at various stages to insure preoision and adherenoe to. 
required dimensions. 



Assembles pattern: Sands parts to exaot final dimensions; assembles oomponent 

parts into final pattern using dowels, glue, and small nails; marks identifica- 
tion symbols on all pieces of pattern; glues fillets along interior, angles; 
waxes or putties irregular indentations to smooth finished surfaoes; (brushes 
finished pattern with shellac, or other protective material to protect surface 
from dampness of molding sand. 



Performs related tasks : May build wooden oore boxes, master patterns .and 

templates, using required maohine and hand tools; may repair or rebuild 
worn or broken patterns and oore boxes. . , ; ; 



1W Experimental Battery 

All the tests of the GATB, B-1002, were administered to the samples* 
V. Criterion - ; : r: : - -'-l ■' • 



A, Sample I (New Jersey and Hew York) 



Booause of the number of cooperating employers and the differences in the sizes 
of their work -forces, it was not possible to obtain oomparable measures of quan- 
tity of produotion. Therefore, a descriptive rating scale covering different 
aspoots of perfomanoe was devised for obtaining supervisory ratings,. The scale 
consisted of nine items , eaoh covering an important aspeot of the job duties, 

Eaoh item had five alternative statements regarding the adeqxiaoy of performance* 

The number of the alternative checked by the rater corresponded to. the degree of ; 
performance of the worker ; rated, w l" indioating poor i performance, ’and M B n India K ::- ;’;- 
eating excellent performance. . The total score on the soale is.! equal to the sum : i'' 
^be numbers checked for all nine items. First— line supervisors */t.ratings .’ i; 
vrere obtained for all 60 . workers and ;\yere us ed 'a is the bas.is for forming the - ori- ; j jlfjl 
terion. ’ Seoond-line supervisors* ratings were not used because t hoy. werejobtained & 
for only 40 of the worker s , The final criterion consisted of three broad" ' ' ? * 

formed by - ’ * ~ ■ - •'•••• - " - 

based on 

classified into each broad oategory and the . quantitative sooreVoorrosponding;^ 
eaoh oategory, oompu^ed . for purposes of .the! statistical analysis , are shoy^rbelowl j 



oategoriee 



. sl|^ihg sample into three groups approxiniateiy r equal- , in -sizjs^ai- --iU'. 

s . on , the descriptiv rating scale . The number loifr^ri&ra: 
d into each broad oateeorv and the ‘ auanti t«tW« a n ftr a n nvr*nnnrkn +•« 



Category 



N 



Quantitative Soore; 



vy.>; 



er|c 








iv?; 19. 




..,,’61 ' : • 


•. Middle : 


;ii 21 




X 60 : . • X. XXXXv' 


Low *:• ' 

, : , ' - - ' ' ' > . . ’ . 


^■020 ; 




v r? : : ; ’ ^ 


ll 1", : /!•; j.Aj” ,1 T [ 






fewjs* f s k i; v i t ei? i : i; ^ 
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i> Mill u On— »■»«) 

trllMili need for tUf ttaij MMlated of Dm average weighted aoores 
•f nywHllW* Itllatf tai matings node on a six item desoriptive rating 
m>»i MM* ttai of rating, took rotor wan naked to rato oaoh item on x 
Mn mi* Mi t# it* IwmIiom* kfortnot moo defined as the amount a 
<M*tMt* iwMIli l Ih«i 4 M vortwr'i being an all around good pat- 
i«VMlh n r » WHO m Mom Dm itnw lnolwied la tfaa aoalo and the numeri- 
onl waln o o (MM from average peroontago weights aaalgnod by tho raters) 
MiM MO Ml la iMstili g oH^Mi wpo ri tt eoores on the oriterion# 




S 

5 
8 
8 

6 
7 



Moo of Mo \ 
Malta Md 



811 tho molten 
•tfagmtoi 
ltoo» bo toold 



vobo ofploot all Mo _ 
Maaray onploooA la hlo 
other pontatanro 

of Mo lapse of 
of Mo 



shoot la order to rata oaoh item on a five- 
oash rator were rated on one Item at 
After the rator had read the desorip- 
addltloeal information farther describing 
particular factors to be oonaldered# This 
Mo standardisation of Me rating prooe- 
of raters involved. In an attempt to 
nrlaor to another# oaoh man mas asked to 
a bo had over known and nob just. those . 
Baoh sup ervisor mas also asksd to rate 
e worked under him* These ratings mere nob 
tins involved# but were intended to keep the 
population of patternmakers# 



Hoot of Mo raters wore tho shop owners# However# in -the oase of large 
ocwpsnUs# awoh as foundries# the rator was tho manager of the pattern 
departnMd* Znnany instanoes# foremen* s ratings wore also obtained# These 
ratings wore net used bsoauso they lowered the overall reliability 

MiilaMiUya 

Although acme of the non worked oooasionally on. metal patterns# all the men 
ware rated aooordiag to thsdr abilities as wood patternmakers# It mas the 
opinion of most supervisors that a nan Who is good in wood mill also be good 
In n a tal , if ho is given tho sene amount of training# 
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The apprentices, with one exception, were rated only "by their night school 
instructors. The shop owners felt they could not rate the apprentices 
acourately since in many oases they had not yet had ample opportunity to 
perform. The instructors rated apprentices against other apprentices 
were asked to keep in mind the number of hours each had to hia oredit. One 
apprentice, who was not attending school, was rated by his foreman. In 
the case of journeymen, the raters were asked to rate each man aooordipg to 
the way he compared to other men with the same amount of experience. 

Each supervisor made ratings and reratings. The second ratings were made 
approximately two weeks after the initial ratings. The final oriterion 
consisted of an average of the weighted scores of the ratings and reratings* 

YI. Statistical and Qualitative Analyses 

A. Statistical Analysis* • 

Table IV-A shows the means, standard deviations, and Pearson product- 
moment correlations (corrected for broad categories) with the oriterion 
for the aptitudes of the GATB. Table IV-B shows the means, standard 
deviations, and partial correlations between the aptitudes of the GATB, 
and the oriterion, with experience held constant. The reason for the 
partial correlations is explained in the description of the data in 
Table II-B. The means and standard deviations of the aptitudes are com- 
parable to general working population norms with a mean of 100 and a 
standard deviation of 20. 

TABLE IV-A 

\ Means (M) , Standard Deviations (a) , and Pearson Product-Moment 
Correlations (Corrected for Broad Categories) with the Criterion ( 0 r) for 

the Aptitudes of the GATB . . 

Patternmaker, Metal 5-17.010 
Patternmaker, Wood 5-17.020 
Sample I 

. IJ = 60 



Aptitudes 


M . 


C f ; 


0* 


0- Intelligence * 

V-Verbal Aptitude 
N-Numerioal Aptitude 
S-Spatial Aptitude 
P-Form Perception 
Q-Clerioal Perception 
K-Motor Coordination 
F-Finger Dexterity 
M-Kanual Dexterity 4j[ 


106.8 • 

101.3 
96.0 

116.5 

98.6 

97.6 

98.6 
100.7 

117.4 


16.4 
15.9 
15.9 

22.5 

14.6 

13.6 

16.6 
19.1 
21.6 


.324* 
.188 
,368** : 
.317* 
.384** 
.184 
.132 
•261 

-.064 

- 



ERIC ** Significant at the .01 level 

: ^ : r ; ■ h l!:-! : :: S Jit ;> 06 ^ : 
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TABLE IV-B 

Means (m) , Standard Deviations (cr) , and Partial Correlations between the 
Aptitudes of the GATB and the Criterion, with 
Experience Held Constant ( r a # o*e«) 

Patternmaker, Wood 5-17.020 
Sample II 
N = 51 



Aptitudes 


M 


^ <y 


^AeOtOt 


G-Intelligence 


114*9 


12.5 


•549* 


V-Verbal Aptitude 


105.0 


12.3 


.471** 


N-Numerioal Aptitude' 


105.3 


12.1 


•380** 


S-Spatial Aptitude 


128.2 


16.7 


•291* 


P-Foxm Perception 


108.5 


15.4 


•422** 


Q-Clerioal Perception 


104.8 


12.7 


•280* 


E-Motor Coordination 


100.8 


12.8 


.282* 


F-Finger Dexterity 


110.5 


19.4 


—021 


M-Manual Dexterity 


113.6 


15.6 


.127 



** Significant at the .01 level 
* Significant at the .05 level 




TABLE IV-C 

Means (ll) and Standard Deviations (<r) for the Aptitudes of the GATB 

Patternmaker, Metal 5-17*010 
Patternmaker# Wood 5-17*020 

Combined Sample . ' 

N = 111 



Aptitudes 


M • 


cr 


G- Intelligence 


110.5 


, 15.3 


V-Verbal Aptitude 


103.0 


14.5 


N-Numerioal Aptitude * 


100.3 


15.0 


S-Spatial Aptitude 


121.3 


20.7 


P-Fom Perception 


103.1 


15.8 


Q-Clerioal Perception 


100.8 


13.7 


K-Motor Coordination 


99.7 


15.0 


F-Finger Dexterity 


105.2 


19.8 


M-Manual Dexterity 


115.6 


19.1 



; . ' i 


> < ■ . . \ ■ • . it; * . . ; 

•• | 
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The data for Sample I whioh appear in Table IV-A show that Aptitudes N 
and P correlate significantly with the criterion at the .01 level and 
Aptitudes G and S at the .C5 level. The data for Sample II which appear 
in Table IV-b show that Aptitudes V, N, and P oorr elate significantly 
with the criterion at the .01 level and Aptitudes G, s, Q, and K at the 
.05 level. Table IV-C, which presents means and standard deviations of 
the aptitudes for the Combined Sample, shows that -the highest mean so ores, 
in descending order of magnitude, were obtained for Aptitudes S, M, and G. 



B. Qualitative Analysis! 

The Job analysis indicated that the following aptitudes measured by the 
GATB appear to be important for this occupation: * 

T re< J uired ^ making decisions concerning proper work 
prooedure; in laying out work assignments in an effioient sequenoe and 

STS. ** — ous calculations^ 

completed pattern; and in visualising the effeots of shrinkage and other 
pitted pattern! ° f W °° d “* met&1 ° a the final dimen «ions of the com- 



Tt-r h !^ ept ^°^ (P ^ " required in reading blueprints and in distinguish- 
mg between differences in shapes, widths and lengths of objects* ^ 

Finger Dexterity (F) - required in checking the ^dimensions of metal 

USing eaU f° s> cali pers, micrometers arid!;- shrinkage rule: in 
assembling oomponent parts into final wood patterns, using dowels 
glue and small nails; in glueing fillets along inteJior t^glts, a£d 
infusing wax or putty to smooth finished surfaces of wood patterns.. 

Manual Dexterity (l.Q - required in using hand tools such as files, 
scrapers, saws, planes, chisels, drills and routers; in setting ui, 
adjusting and operating machine tools such as power saws, shapers, 
milling machines, drill presses and various woodworking machines. 



C. Selection of Test Morns: 

*“* ° n «Wl.M»tive and quantitative>videnoe cited above. Aptitudea 
G, N, S. P, and IS were given further oonaideration for inoluaion in the 
oated^elow. eTld ->“<> *>r «««h aptitude for the two aamplea ia iSi- 
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Aptitudes 




G 


V 


N 


s 


p 


Q 


X 


F 


M 


Job Analysis 


X 






X 


X 






X 


X 


High Mean Sooret 




















Combined Sample 


X 






X 


\ * 








X 


Significant Correlation 




















with Criterion s 
Sample I - New Jersey 


X 




X 


X 


X 










and New York 
Sample II - Minnesota 


X 


X 
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X 
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X 


X 
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Although Aptitudes V, Q* and K had significant correlations with the , 
oriterion for Sample II and Aptitude F appeared to be important on the 
basis of the job analysis data* these aptitudes were not considered \ 
further for inclusion in the norms because there was no other qualita- 
tive or quantitative evidence of significance* 

Various combinations of Aptitudes G, N* S* F, and M with appropriate 
outb ting scores were selected as trial norms* Means and standard devia- 
tions of the Combined Sample were used as guides to set outting scores 
for these trial norms* The relationship between each set of trial norms 
and the dichotomized criterion for each sample and for the Combined Sam- 
ple was determined by means of the tetraohorio correlation technique* 

The results showed that the selective efficiency of norms consisting of 
N-90* S^lOO* and P-80 had good selective efficiency for each sample taken 
separately* and -the best selective efficiency for the Combined Sample* 

In addition to the data for the above mentioned Combined. Sample* data 
were also available for a study oonduoted by the Minnesota Agency con- 
sisting of 11 patternmaker students at the St* Paul Vocational School 
nnfl 21 patternmaker students at the Minneapolis Vocational High School* 
Since this study was based on a sample of trainees for the occupation 
of Patternmaker and the job duties of the workers in the Combined Sample 
(the Minnesota, New Jersey and New York samples) were similar* an attempt 
was made to develop a single set of norms based on data for the three 
studies • A comparison of the quantitative and qual itative data for these 
studies indioated that Aptitudes G, N* S, P, and M warranted consideration 
for inclusion in the norms* Various oombinations of these aptitudes with s 
appropriate cutting soores were selected as trial no ms* 



A comparison of the. results for the three studies; showed that no one 
set of trial norms had a significant tetraohorio correlation with the 
oriterion for eaoh of the three studies* Thus, no set of norms oould be 
developed whioh would show good s eleotive efficiency for all three 
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studies taken separately. An additional analysis showed that good 
selective efficiency could be obtained for the Minnesota study of em- *' 
ployed workers and the New Jersey and New York study. Therefore, the 
data for these two studies were used as the basis for establishing 
norms for Patternmaker, Metal 5-17.010 and Patternmaker, Wood 6-17.020. * 



TIL Concurrent Validity of Norms 

'I * . • 

In order to compute the tetrachorio correlation coefficients between the 
norms and -the criteria and apply the Chi Square test, the criteria for these 
two studies were dichotomized. For Sample I, the New Jersey-New York study, 
those workers in the high and average categories were placed in the hig» 
criterion group, and those in the low category were plaoed in the low crite- 
rion group. Thi3 resulted in 20 of the 60 workers^or 33 percent of the 
sample, being placed in the low criterion group. For Sample II, the 
Minnesota study of employed workers, the criterion was dichotomized in suoh 
a way as to hold experience oonstant. Since several raters had said that a 
patternmaker continues to learn and improve for almost 15 years after com- 
pleting his apprenticeship and because of the high correlation between ex- 
perience and the criterion, one— third of each experience group was plaoed 
in the low oriterion group. Using this method five of the 16 apprentices, five 
of the 16 journeymen with less than 12 years experience, and six of the 
19 journeymen with more than 12 years experience were plaoed in the low 
oriterion group. This resulted in 16 of the 51 workers, or 31 percent of 
the sample, being placed in the low criterion group. 



Table s V— A and V— B show the relationship between test norms consisting of 
Aptitudes N, S,- and P with minimum scores of 90, 100, and 80, respectively, 
and the dichotomized criterion for Sample I and Sample II, respectively. 
Table V-C, which is a ocmposite of Tables Y-A and V-B, shows the selective 
efficiency of the norms for the Combined Sample. Workers in eaoh high 
oriterion group have been designated as tt good workers” and those in eaoh low 
oriterion group have been designated as "poor workers." 



TABLE V-A / 

1 = •' 

Relationship between Test Norms Consisting "of Aptitudes N, S, and P 
with. Critioal Soores of 90, 100, and 80, Respectively; 

/ and the Criterion for Sample I 





Patternmaker, Metal 5-17.010 
Patternmaker, Wood 5-17.020 
Ni= 60 ■ 





Non-Qual ifying 


Qualifying 


Total 




Test Soores 


Test Soores 


Good Workers 


‘8 i": 


32 


40 


Poor Workers 


: 16 


'ii; s - 


- 20 


; Total 




37 


'■■i.^ 60 ' \ 


r tet = 




X 2 =14.816 


y : ;‘ ■; 





.21 



• : - iT* : i 

XWU 



15 P/2 



.0006 




•v 
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The data in the above table indicate a significant relationship between the 
test noma and the criterion for this sample* 

TABLE V-B . 

Relationship between Test NormB Consisting of Aptitudes N, S, and P 
with Critical Scores of. 90, 10(f, and 80, Respectively, , 

' and the Criterion for Sample II 

Patternmaker, Wood 5-17*020 
N = 51 





Non-Qual ifying 
Test Scores" 


Qualifying 
Test Soores 


Total 


Good Workers 


' ■ v 2 • 


33 


36 


Poor Workers 


* 5 •" 


11 . 


16 


Total 


: • ' 7 


• 44 


61 



tet 



tet 



•67 

•29 



/ X 2 =. 4.082 



>025 



The data in the above table indicate a significant relationship between the 
test norms and the criterion for this sample* 



TABLE V-C 



Relationship between Test Norms Consisting of Aptitudes N, S, and P 
I with Critical Scores of 90, 100, and 80, Respectively, . ! 

. and the Criterion for the Combined Sample ■ 



Patternmaker, Metal 5-17*010 
Patternmaker, Wood 5-17*020 
N = 111 





Non-Qualifying 
Test Scores 


Qualifying 
Test Soores 


Total 


Good Workers ; 


10 


tt;-? 65 : -it;;tt 


76 


Poor Workers 


20 ij . ft 


16 


36 


Total 


30 


81 


111 



r tet “ • 69 

Set = * 17 



X 2 - 19.898 



P/2 



.0005 



The data in the above table indicate a significant relationship between the 
test noras and the oriterion for this sample* : ijjfv ;•?- • ^ 
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III# Conclusions * 

On the basis of mean scores, correlations with the oriterion, job ^ 1 

anal ysis data and their combined selective efficiency. Aptitudes N, j : 

S, and P, with minimum scores of. 90, 100, and 80, respectively, are 
r eo ommended as B— 1002 norms for the occupations of Pattern mak er , 

Met a l 6-17.010 and Patternmaker, Wood 5-17.020. The equivalent 
B-1001 norms oonsist of N-95, S-105, and P-80. 



Tf . DeternH nation of Occupational Aptitude Pattern \ 

When the Bpecifio test norms for an occupation include three aptitudes, j 
only those occupational aptitude patterns which inolude -the; same -three | 
aptitudes with cutting scores that are within 10 points of the cutting i 
soores established for the specific norms are considered for that ooou- \ 
pation. Sinoe none of the existing 23 occupational aptitude patterns 
includes Aptitudes N, S, and P, the selective efficiency of any existing 
occupational aptitude pattern was not determined for this sample. How- 
ever, the data for this sample will be considered for* future groupings 
of occupations in the development of new occupational aptitude patterns. 
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